Larval dietary wheat germ oil influences age-specific protein expression in adults of the oriental fruit fly.
Changes in essential dietary components alter global gene expression patterns in animals. We reported on a proteomics study designed to identify molecular markers of deficiencies in culture media developed for the oriental fruit fly, Bactrocera dorsalis. In that study, we found significant changes in expression of 70 proteins in adults of larvae reared on media lacking wheat germ oil (WGO), compared to media supplemented with WGO. Of these, a gene encoding an insect chitin-binding protein was expressed at about 120-fold higher levels in adult males reared on media supplemented with WGO. We inferred it may be feasible to develop the gene as a molecular marker of dietary lipid deficiency. The work was focused, however, on analysis of 11 day old adults. We have no information on expression of the chitin-binding protein, nor on any other proteins at other adult ages. In this paper we address the idea that the whole animal proteome changes dynamically with age. We reared separate groups of fruit fly larvae on media with and without WGO supplementation and analyzed protein expression in adult males and females age 0, 4, 8 and 12 days old using 2D electrophoresis. Gel densitometry revealed significant increases (by >2-fold) and decreases (by >50%) in expression levels of 29 proteins in females and 10 in males. We identified these proteins by mass spectrometry on MALDI TOF/TOF and bioinformatic analyses of the protein sequences. Two proteins, peroxiredoxin (26-fold increase) and vitellogenin 1 (15-fold increase) increased in expression in day 8 females. The key finding is that most changes in protein expression occurred in day 8 females. We infer that the fruit fly proteome changes with adult age. The natural changes in proteome with adult age is a crucial aspect of developing these and other proteins into molecular markers of lipid deficiency in fruit flies and possibly other insect species.